Production of a recombinant single-chain variable-fragment (scFv) antibody against sulfoglycolipid.
Mammalian sulfoglycolipids are comprised of two major classes of compounds, sulfatide (SO(3)-3Gal-ceramide) and seminolipid (SO(3)-3Gal-alkylacylglycerol). Sulfatide is present in relatively high levels in myelin, and seminolipid is present in testis. The sulfation of these sulfoglycolipids is catalyzed by a common enzyme, cerebroside sulfotransferase (CST). Disruption of the Cst gene in mice revealed that sulfatide and seminolipid are essential for, respectively, myelin formation and spermatogenesis. The present study describes the generation of a recombinant single-chain variable fragment (scFv) antibody against sulfoglycolipid, for use in the functional analysis of sulfoglycolipids in living cells. A positive hybridoma producing anti-sulfoglycolipid IgG3, referred to as DI8, was initially obtained by immunizing CST-null mice with an isolated sulfatide. The DI8 monoclonal antibody was found to bind specifically to sulfoglycolipids with the terminal 3-O-sulfated galactose structure, as evidenced by ELISA and thin-layer chromatogram-immunostaining. The antibody stained seminolipid on the cell surface of spermatogenic cells of wild-type testis, but it did not react with any cells in the seminiferous tubules of CST-null testis. Total RNA was extracted from this hybridoma, and cDNAs that encode the variable regions of the heavy and light chains of IgG3 were obtained by RT-PCR. These DNA fragments were linked through a DNA linker coding (Gly(4)Ser)(3), and the recombinant scFv fragment was then inserted into a phagemid vector pCANTAB 5E. The scFv antibody that was displayed at the tip of the M13 phage in the form of a g3p fusion protein bound to sulfatide. Furthermore, a soluble form of the scFv antibody was also found to bind to the sulfoglycolipids in ELISA.